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RECQ:?TF>l:Cl](.K  CF  THE  STREET  CP.¥.  TRACKS  IK  CFTCT^GO. 

IKTRGEKGIICK. 

TKe  reconstmeticr  cf  tl:e  Chieegc  street  car  tracks  Eas  had  to 
deal  witli  eccrciT.ic  prcblen  a invclvirg  the  v.elfare  cf  the  ccEEuriity;  v.'ith 
the  trarspcrtaticr  of  labor  to  ard  frcn:  v.xrk;  vdth  problems  irjvcl’virg 
track  irt ersecticns  or  thru  routes;  Vv'ith  ccn:ii:ercial  prcbleriS  irvclvir.g 
the  best  ard  nost  prcff.pt  distributicr  of  shoppers;  erd  uith  the  raking  cf 
a systeff  that  uill  perr.it  of  the  greatest  possible  advantage  ir  the  use 
cf  the  streets. 

The  street-car  tracks  cover  an  ecuivalent  cf  771  riles  cf  single 
track.  By  an  agreement  rade  between  the  street  car  cerparies  and  the  city 
223  riles  were  to  be  rcccnstruct ed  in  three  years  after  beginning  work. 

This  werk  is  in  the  hands  cf  the  Board  cf  Supervising  Engineers  cf 
Chicago.  This  bcaro  is  cerposed  cf  the  following  rerbers:  Eicr  J.hrrcld, 
F. Aff, Scc.C.E. , Chairrean  and  Chief  Engineer;  George  Lcestcr,  Ar . Soc. C . E. , 
Assistant  Chief  Engineer,  and  representative  cf  the  city;  Farvey  £.  Fler- 
ing,  F.Ar.Eoc.C.E.,  Chief  Engineer  cf  the  Chicage  City  Ey.Cc.;  John  Z. 
I'urphy,  Chiei  Engineer  of  the  Chicage  Railways  Cc.;  A.L.L'rur,  Chief  Engi- 
neer cf  the-  Calurent  and  South  Chicago  Railway  Cc.;  F.R. Burke,  Secretary; 
and  L.E. Davids.cn,  Assistant  Secretary. 

The  v.’crk  after  once  well  begun  pregressed  ruch  ncre  rapidly  than 
was  expected,  the  Chicage  Railways  Co.  and  the  Chi  cage  City  Railways  Cc. 
having  finished  about  sin  nonths  ahead  of  tire  the  work  recuired  to  be 
ccffpleted  in  three  years.  The  contract  cf  the  Calurent  and  South  Chicage 
Ry.  Co.  dated  Fay  2i?,19C£,  runs  fer  three  and  cne  half  years.  The  earli- 
er part  cf  this  period  was  taken  up  in  raking  arrangerent s fer  leccr. struc- 
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tion  and  coneeqnently  the  repcrts  dc  not  ehcv:  riineh  of  the.  .progress  of  the 
work.  Upon  the  opening  of  19C9  tv;c  end  s hslf  rr.iles  of  double  track  had 
been  built  and  plans  were  laid,  for  an  active  construction  can-paign. 

The  work  being  done  concerns  several  companies,  nen.ely,  the  Chica- 
go City  Railways  Co.,  the  Chicago  Railways  Co.,  the  CaluEent  and  South 
Chicago  Railways  Co.,  and  the  Consolidated  Traction  Corrpany. 

After  having  used  the  tunnels  end  bridges  as  a rf.eans  for  getting 
frcr/i  one  side  of  the  river  tc  the  other  it  was  found  that  nuch  time  was 
lost  by  the  cars  in  waiting  for  boats  to  pass  up  and  down  the  river.  Cn 
this  account  the  Chicago  Railv.ays  Corrpany  decided  tc  reconstruct  the  three 
tunnels,  located  at  Van  Euren  street,  Washington  street,  and  La  Salle 
street,  according  tc  the  ordinance  of  February  11,  19C7-  The  provisions 
of  this  ordinance  are  as  fcllcw.s: 

"Section  34.  The  company,  upon  the  acceptance  of  this  ordinance, 
shall  diligently  proceed  tc  finish  and  complete  the  work  of  lowering  and 
reconstructing  the  tunnel  under  the  south  branch  cf  the  Chicagc  River  at 
or  near  Van  Euren  street,  now  in  progress  acecroing  tc  plars  and  specifi- 
cations therefor  prepared  by  Sarr .Q.Art.'ngstall,  Chief  Fngineer,  and  ap- 
proved by  the  Secretary  of  tier;  said  work  of  Icwiering  and  reconstruct iog 
of  said  tunnel  according  tc  said  plans  and  specifications  being  now;  per- 
fcrmed  by  the  Great  Lakes  Lredge  and  Cock  Company  under  a contract  in  writ- 
ing, dated  July  24,  IRCd,  between  it  and  the  receivers  cf  the  Chicago  Un- 
ion Traction  Company. 

"The  said  ccir,pany  shall,  also,  upon  the  accepter ce  of  this  crci- 
nance  diligently  prcceed  w,ith  the  wcrk  cf  construction  cf  a false  reef  in 
the  tunnel  under  the  south  branch  cf  said  river  at  Washingten  street,  arc 
with  the  rerficval  of  the  crown  cf  said  tunnel,  as  provided  in  end  by  an  or- 
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dineriCe  cf  the  City  Council  of  the  City  of  Chieego  in  reletior  to  thet 
subject,  psssec  June  16,  19C<5,  said  v^’or-k  being  nov.  in  progress  scccrding 
to  plans  and  specifications  therefor,  approved  by  the  Coarj'.issicner  of 
Public  berks,  and  being  perfcrrr.ed  by  Augus  Erothers  and  Ccjnpar.y  under  a 
v.ritten  contract  dated  July  24,  IpCb,  betieen  said  Augus  Erothers  and  Cen:- 
pany  and  the  receivers  cf  said  Chicago  Union  Traction  Coirpany.  The  said 
Eoard  cf  Supervising  Engineers  forthv.ith,  upon  its  organization  shall 
prepare  plans  and  specifications  for  the  ccirplete  reconstruction  cf  the 
tunnel  under  the  nain  Chicago  River  at  La  Salle  street  including  the  v.crk 
cf  removing  the  present  tunnel  at  La  Salle  street  sc  far  as  the  sane  nay 
be  necessary  to  allcv,'  ccn.plete  reconstruction  of  the  plans  and  specifica- 
tions for  the  additional  v.crk  necessary  for  the  ccmplete  reccnstructicn 
of  said  bashingten  street  tunnel  and  submit  both  said  plans  and  specifi- 
cations to  the  Ccrrmissicner  cf  Public  berks  cf  the  City  for  his  approval 
subject  to  such  direction,  if  any,  as  the  City  Council  cf  said  City  may 
prescribe.  Upon  such  approval  the  company  shall  diligently  proceed  under 
contracts  to  be  approved  by  said  Eoard  of  Supervising  Engineers  to  the 
ccmplete  reconstruction  af  said  iisshington  street  end  said  La  Salle  street 
tunnels  according  to  said  plans  and  specifications. 


"Such  vverk  of  reccnstructicn  shall  be  done  in  a safe,  secure,  and 
v;crkrf;anl ike  manner  to  the  satisfaction,  and  Y.ith  the  approval  cf  the  Cerr- 
rriissicner  of  Public  r.crks,  and  under  the  supervision  cf  said  Eoard  cf  Suu- 
ervising  Engineers.  1-hotever  detailed  plans  or  specifications  may  be  ne- 
cessary, in  the  opinion  cf  said  Eoard  cf  Supervising  Engineers,  shall  be 
provided  during  the  process  cf  said  construction  and  shell  be  subject  to 
approval  cf  said  ComEissicner  cf  Public  berks. 


"The  company  by  the  acceptance  cf  this  ordinance  agrees  to  con- 
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struct  Euch  cormectioPE  v.itl'  and  irodif icet ior.E  of  said  tunnels  arc  their 
spproEches  as  n;ay  be  determined  by  the  Eccrd  cf  Supervising:  Engineer-E  fcr 
the  purpose  of  utilizing  such  tunnels  in  connection  v.ith  any  subray  ccn- 
Etructed  under  this  ordinance." 

The  Van  Buren  street  tunnel,  v.hich  is  located  betv.een  Clinton  and 
Franklin  streets,  just  north  cf  Van  Euren  street,  v:as  built  in  1890-9-^  by 
the  liest  Chicago  Street  R.R.Co.  fcr  the  accomadation  of  the  Blue  Island 
avenue  cable  line.  The  total  length  cf  the  tunnel  is  1517  feet.  The  arch 
is  built  of  concrete,  tuc  to  three  feet  in  thickness,  lined  ivith  a layer 
of  brick,  part  cf  which  is  laid  in  cement  mortar  and  part  in  asphalt.  The 
y.ashingtcn  street  tunnel  v.as  built  in  1866-69.  It  has  a total  lengtl  cf 
15EC  feet  and  was  built  cf  brick  backed  by  rubble  masonry,  water-prccf ec 
with  a covering  cf  asphalt.  The  La  Salle  street  tunnel,  sim-ilar  in  ccr- 
struction  to  the  kashingtcn  street  tunnel,  was  built  in  l£69-yl,  and  has 
a total  length  cf  188/  feet. 

The  miaxirrum:  depth  cf  water  over  these  tunnels  in  1904  was  eighteen 
feet.  This  depth  was  sufficient  for  navigation  fcr  a number  cf  years  un- 
til the  larger  boats  were  used  and  the  cpening  cf  the  Sanitary  and  Ship 
Canal  Icw.ered  the  water  level.  The  decreasing  cf  the  depth  of  the  water- 
caused  ccm.plaints  which  finally  resulted  in  Congress  passing  an  act  crder- 
ing  the  lowering  cf  the  tunnel  rocfs  so  that  there  wculc  be  a depth  cf  at 
least  twenty-two  feet  cf  water  above  each.  This  lowering  cf  the  reefs  is 
being  carried  on  at  present,  the  Van  Euren  street  tunnel  being  practical- 
ly finished,  the  hashingten  street  tunnel  nearly  finished,  while  the  La 
Salle  street  tunnel  is  about  half  - f ini  shed.  The  latter,  which  will  be 
entirely  remodeled,  is  being  made  cf  a Icng  steel  tube.  This  is  to  be 
sunk  in  sections  and  the  work  will  ccriTfience  as  scon  as  navigation  closes. 
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OLD  LIKED. 

DORSE  CAE  LIKES. 

For-K  of  Cars. 

The  earliest  vehicle  cf  transpcrtaticn  v.hieh  in  ary  v.ay  reseiiibled 
that  of  today,  v.'as  the  "carette".  The  earette  v.’as  s srall  vehicle  in  the 
shape  cf  a irodern  street  car,  rf,cu.nted  on  four  v^agcn  Yiheels.  It  Icohec  sorce 
v.'hat  like  the  bus  cf  today,  and  had  a slot  arranigeirent  for  collecting  fares 
The  carettes  did  net  run  on  rails,  but  had  fi>:ed  routes  through  certain 
streets. 


The  first  street  car  systeii  in  Chicago  r/.ade  use  of  horse  ears.  The 
ears  drav.’n  by  cne  horse  ivere  12  feet  long  by  y feet  vdde,  weighed  4, COG 


pounds  and  carried  about  tv>'enty  persons.  These  ears  had  a sir.all  enclosed 
platfcrii  for  the  driver,  the  only  entrance  tc  Yvhich  v:as  a door  in  the  front 
end  of  the,  car.  The  rails  v.ere  placed  on  heavy  v.ccden  ties  varying  frerr. 

si3i  tc  nine  feet  in  length,  and  four  tc  si>:  Trehes  in  depth.  At  the  tiriie 
this  systerr  began  there  v»ere  very  fev,  geed  streets  and  tie  heavy  vxcd.en 
ties  v.ere  laid  in  the  Eud  and  v.ater.  The  streets  scEetiries  ran  thrcugl 
Ev=aEps. 

The  dcubl.e  horse  cars  v.ere  IL  feet  Icng,  seated  fC  persons,  and  had 
front  and  rear  pletfcr-Es  just  alike.  Earlier  cars  had  a long  slot  arrange- 
E.ent  or  conduit  intc  v;hich  the  passengers  could  ''ut  their  feres.  This  con- 
duit en-ptied  intc  a glass  tc;j<  placed  at  the  front  cf  the  car  sc  the  driver 
could  see  that  the  passengers  paid  their  fares.  The  ecn.ing  ci  the  double 
horse  ear  also  brought  a nev;  feature, the  conductor.  It  uas  his  duty  tc  as- 
sist passengers  getting  on  and  off  the  car  and  collect  the  fares.  Ee  gave 
the  signal  tc  step  or  go  ahead  by  Eesns  of  a rope  passing  through  the  can- 
to a bell  on  the  frent  platfcrn  as 


is  done  cn  Ecdern  cars. 
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Treek  Ccn struetior. 

The  first  eon  struct  ion  begen  in  The  e&rly  rails  ^vere  of  the 

"T"  type,  being  follov.eb  later  by  the  "trar;."  type  (see  Fig. 2).  The  rails 
;vere  held  laterally  by  Eeans  of  round  tie  bars  placed  sir  feet  apart.  The 
sand  between  ties  was  well  tarr.ped  as  was  also  that  between  tracks,  up  to 
within  two  inches  of  the  top  of  the  rail.  This  space  was  filled  with  cob- 
ble stones  which'  were  tair.ped  into  the  sand  and  then  brushed  with  gravel, 
making  the  final  surface  about  level  with  the  top  of  the  rail.  The  streets, 
as  Kentioned  before,  were  in  very  bad  condition,  only  the  better  ones  be- 
ing paved  with  round  wooden  paving  blocks.  Even  cn  these  the  surface 
lasted  only  a short  tin.e.  Consecuently  the  farii.ers  bringing  their  produce 
to  the  city  would  drive  in  the  street-car  tracks  and  block  the  street-car 
traffic.  This  proved  to  be  so  annoying  that  a type  of  rail  was  r-ought 
which  would  not  permit  wagon  wheels  to  ride  easily  cn  it,  yet  one  which 
would  give  the  public  good  service  and  perrr.it  good  crossings.  At  terr.i- 
nals  there  were  turn-tables  sc  that  a car  could  be  easily  reversed  sc  as 
to  make  the  return  trip. 

Active  Fewer. 

Later  the  cars  were  drawn  by  two  horses,  but  when  there  was  snow 
on  the  ground  three  or  four  horses  were  necessary.  The  horses  traveled  cn 
the  cobbles  between  the  rail s,  sometimes  cn  the  rails,  and  sciretimes  en- 
tirely outside  the  rails.  This  of  course  scon  injured  their  feet,  conse- 
quently, securing  new  horses  end  getting  rid  of  lame  cnes,  or  dcctcring 
old  cnes,  became  a great  source  of  anncyance  and  expense.  The  stables, 
feeding,  harnessing,  and  handling. 'cf  the  horses  incurred  great  expense. 

ChELE  C/R  LIRE'S. 

There  was  sc  much  money  m.ace  from,  street-ear  traffic  that  the  own- 


fig.4.  details  op  power  transmission 
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er-£  decidec  to  interest  a syndicate  and  tuild  a better  systeir.  /-fter  scrre 
ccnsideraticn  the  "Cable-car"  systerr  v,as  agreed  upon  and  finally  construc- 
ted in  1££2.  It  took  cuite  a sun-  of  ir.cney  to  build  an  entirely  nev>  track, 
power  bouses,  ear  barns,  and  tunnels,  but  the  nev,  systen  quickly  paid  for 
itself. 

Track  Construbt ion. 

The  track  ccnstruction  consisted  of  an  iron  ehanber  below,  running 
the  full  length  of  the  track,  braced  every  four  to  si>:  feet  with  a east 
iron  yoke,  all  being,  surrounded  vith  ccnerete.  The  yoke  held  bearings  in- 
to v.'hieh  a small  shaft  carrying  a loose  pulley  was  fitted.  This  pulley 
stood  vertical  and  supported  a cable,  v;hich  moved  by  means  of  powei-  ap- 
plied at  the  power  house.  The  rails  rested  on  ccnerete  blocks  which  rere 
supported  by  the  yokes.  Ihese  were  held  laterally  by  tie-rods,  the  tie- 
rods  running  from  the  rail  to  the  "2"-bar  section  forming  the  slot  (see 
Fig. 3)*  The  rail  was  of  the  tram  type.  The  space  between  the  rail  and 
the  slot  was  filled  with  sand,  to  within  three  .inches  of  the  top  of  the 
rail  and  then  upon  this  were  laid  granite  blocks,  the  longest  dim:ension  of 
the  block  being  at  right  angles  to  the  rail. 

Motive  Fewer , 

The  cable  was  run  by  means  of  large  drums  at  the  power  house.  It 
was  wound  from  eight  to  eighteen  times  around  these  drums,  then  led  cut 
through  vaults  into  the  cable  chambers  (see  Fig.4).  The  drainage  cf  the 
vaults  end.  cable  chamber,  and  the  keeping  cf  them  free  from  mud  and  filth, 
was  quite  a problem.  This  was  provided  for  by  drains  leading  to  the  sew- 
ers. Souare  m-.an-holes  were  censtrueted  between  the  cable-slot  and  the 
rail,  alternating  every  fifty  feet  from  one  side  cf  the  slot  to  the  other, 
fer  the  purpose  of  .getting  rid  cf  the  Eud.  Special  eon struct ion  for  the 
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cable  ebaiTiber  was  ri£ces£ary  at  eaeb  iran-bcle. 

Fern  £ cf  Cars. 

The  cars  u£e()  v.ere  siEilar  ir  fern:  ard  eize  tc  the  double  hcrae- 
cara,  beirg  16  feet  long  ard  carr.yirg  about  3C  perEcrs,  arc  ivere  drav.rj  by 
irears  of  a £n:all  "Grip-car".  Ihis  ear  VvBS  about  1C  feet  long  and  carried 
an  arn:  vhich  prcjeetec  through  the  eable-£lct  and  could  be  irade  tc  grip  or 
to  release  the  cable  by  neans  cf  levers  operated  by  the  nctorEan,  luring 
the  busy  periods  of  the  day  an  ertra  "trailer"  could  .be  coupled  on.  Iit- 
provenents  v.ere  n:ade  on  the  cars  as  the  years  passed,  the  grip-car  being 
R:ade  larger^  and  rruch  better  ecuipped.  The  trailers  v.ere  ecuippec  v.ith  bet- 
ter ireans  cf  heating,  ventilating,  and  lighting  and  v.ith  ircre  iirprcved 
seats.  The  high  cost,  hcv.ever,  cf  the  cable  line  ccnstructicn  made  erten- 
tion  inadvisable. 

FlCChSTEUCTii  LIl'ES. 

Electric  Car  Lines. 

As  the  population  grev,  the  prcbleiT  cf  carrying  the  public  became 
more  difficult.  The  cable  systeii:  becair.e  cut-cf-date  and  the  people  vdshed 
a rapid  transit  system.  The  cuesticr  of  intrcducing  an  electric  street- 
car system  v.as  voted  upon  and  accepted.  Very  little  change  v.'s.s  made  in  the 
tracks.  Farts  cf  the  lines  used  the  old  cable  tracks,  the  only  change  be- 
ing the  removal  cf  the  cable  and  the  erection  cf  trclley-v.ire  poles.  Ac- 
cording tc  the  franchiise  the  cempanies  v:ere  ellcv.ed  tc  lay  neve  tracks  on 
several  other  streets.  Light  tram  rails  similar  tc  those  cf  the  cable 
type  T'ere  used  on  these  tracks.  Ibis  system  did  very  v.ell  until  l^Ct  v.hen 
the  prcble/x  of  increasing  the  carrying  capacity  again  arose.  After  some 
delay  the  street  car  cempenies  entered  into  negotiations  with  the  city  tc 
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e>terjcl  the  varicus  franchiseE  under  v>hich  they  v.ere  operating,  and  pro- 
posed a plan  for  reconstruction  v.hich  v.culo  insure  adecuate  and  efficient 
service  to  the  public.  The  Local  Transportation  Cornriittee  of  the  City 
j Council  approved  the  plan  end  granted  nev.'  franchiseE . The  contract  rr.a.de 
betv.’een  the  coffipanies  and  the  city,  as  stated  before,  recuired  that  a de- 
finite air.ount  of  reconstructior.  be  done  rdthin  a specified  tirr.e.  In  addi- 
tion to  this  the  coKpanies  v,ere  to  entirely  rericdel  and  enlarge  street- 
cars, pov.er  houses,  and  barns.  In  general  it,  provided  for  increasing  the 
efficiency  of  the  whole  systeir  in  every  way. 

FCRl-/  CF  TRACK. 

To  bring  about  such  changes  the  entire  systen  had  to  be  rer/cdeled. 
In  designing  the  types  of  track  to  be  used  the  ain  was  to  get  a pc-rnanent 
foundation  and  a renewable  superstructure,  in  order  that  the  cost  of  rain- 
tenance,  repairs,  and  renewals  right  be  reduced.  The  different  types  of 
track  constructicn  which  were  adopted  are  described  below. 

Type  1.  Grooved  Girder-Rail  on  Steel  Ties  in  Concrete. 

This  is  at  the  present  tirr.e  in  the  erperirrental  stage.  It  is  in- 
tended to  be  used  where  there  is  heavy  traffic,  and  thus  far  ( beginning 
of  1911),  an  ecuivalent  of  nine  riles  of  single  track  has  been  laic.  This 
type  cf  track  necessitates  the  excavaticn  of  trenches  in  the  suh-grace  for 
the  foundation  cf  the  steel  ties,  which  is  disacvantagecus.  The  ccncrete 
bed  under  the  ties  rrust  be  deeper  and  wider  then  that  under  ether  parts  cf 
the  track.  This  is  also  true  cf  the  bed  under  the  rails,  thus  s-^aking  ne- 
cessary a special  ferr  of  foundation. 

The  steel  ties  are  cf  the  Carnegie  or  Euehler  "F"  section,  14  1/2 
pounds  per  foot,  4 1/4  inches  deep,  vdth  flanges  4 end  6 inches  wide,  the 
larger  flange  being  upperncst  in  erder  to  give  a greater  bearing  tc  the 


IO-2'’  TRACK  CENTERS 


ID 

I 

Ifl 

z 

0 

h 

0 

Id 

(0 


Z 

0 

h 

0 

Id 

(n 

(d 

(fi 

0 

0 


< 

I 

< 

z 

0 

h 

0 

Id 

in 


IT) 

in 

u> 

(0 

N 

N 

d) 

dt 

d) 

hs 

t* 

M 

M 

N 

N 

N 

N 

N 

N 

N 

N 

le 

i! 

gFy 

cO 

(t) 

<0 

(0 

‘tt 

tf) 

’t 

V 

ofeS 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

I 

S 

<0 

d) 

0 

- 

N 

CO 

to 

to 

K 

0 

5b? 

< 

in 

to 

in 

in 

in 

in 

in 

in 

m 

tViii 

f 

o 

<0 

0) 

0) 

0 

0 

_ 

_ 

N 

N 

<0 

(0 

ibr 

■ 

■ 

' 

■ 

« 

a 

N 

M 

M 

r* 

N 

^2'ti 

it 

■3 

'i 

i? 

2hU 

<0 

V 

(0 

V 

(0 

> 

ft 

V 

<0 

V 

«0 

V 

ob^ 

N 

N 

r< 

M 

N 

N 

N 

N 

N 

N 

I J. 

pll 

U> 

<0 

N 

0) 

ff) 

0 

_ 

N 

(0 

in 

(0 

UlL  7 

JO- 

(0 

n 

(0 

« 

4 

q,- 


1 


'iffs 


IP 


Ml 


( 


(16) 


rails.  As  the  ties  are  embedded  ir  eoreret e'jthere  is  very  little  charee 
for  any  rocking  to  take  place.  The  ties  are  spaced  four  feet  apart  e>.cept 
on  old  cable  tracks  v^here  the  cast  ircr  yokes  are  left.  Here  the  yokes  are 
partly  broken  off  and  the  ties  laid  hetvi'een  theD,.  The  rail  is  placed  on 
the  ties,  a tie  plate  bein^  used  on  each  tie.  To  secure  the  rail  sc  that 
it  or  the  tie  plate  Eay  have  nc  nxtion,  a gib  and  cotter  are  used  so  that 
the  rail  is  held  tightly  by  th,e  f astenings^  alternately  at  the  inside  and 
outside  of  the  base  of  the  rail,  (see  Fig.l). 

Type  2 and  2k.  Grooved  Girder  Rails  on  hcoden  Ties  Embedded  in  Ccn- 
crete. 

(2)  This  is  for  streets  having  heavy  traffic  v:here  it  is  perreissa- 
ble  to  keep  the  streets  clcsed  until  the  concrete  has  set  properly.  This 
type  consisted  of  excavating  trenches  under  the  rails  and  under  the  ties. 
The  specifications  called  for  six  inches  of  concrete  in  the  trenches  under 
each  tie  and  six  inches  under  the  street  paverixnt.  Ties  6"  c"  seven 
feet  long  were  used,  and  were  spaced  four  feet  center. 

(2A).  On  account  of  the  workmen  traveling  back  and  forth  over  them 
the  trenches  were  objectionable,  because  they  would  cave  in  and  have  to  be 
r&excavat ed.  This  type  of  construction  was  used  up  until  1906,  at  which 
time  a new  design  was  made.  This  provided  for  a six  inch  layer  cf  concrete 
of  uniform  thickness  under  the  track.  The  ties  were  spaced  3 feet  center 
to  center. 

Type  3.  Grooved  Girder  Rails  on  hooden  Ties  on  Broken  Stone  Eallast, 

This  was  used  on  streets  which  ccu.Iq  net  be  closed,  where  concrete 
could  not  possibly  have  had  time  to  set.  It  is  also  the  type  used  in  all 
special  track  work  where  it  is  impossible  to  block  traffic  even  upon  a 
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part  of  the  street  intersections,  k trench  was  excavated  to  sub-grade 
and  the  bottoiL  viell  rolled.  Upon  this  v:as  placed  either  a 5 inch  or  an  £ 
inch  layer  cf  broken  stone,  depending  on  hew  much  the  road  v;as  traveled, 
and  then  the  ties  v/ere  laid  on  this  tv;o  feet  center  to  center.  Concrete 
was  filled  in  betv.een  and  over  the  rails  to  a depth  of  £ 7/£  inches. 

Type  4.  "T"-Girder  Rails  v;ith  Erick  Paving. 

This  type  vras  designed  for  sections  of  the  city  outlying  the  busi- 
ness districts  vchere  traffic  >vas  net  sc  great,  k trench  uas  dug  tc  sub- 
grade  and  upon  this  sub-grade  v,’as  placed  a six  inch  layer  cf  slag.  'Ibis 
v;as  covered  vdth  limestone  screenings,  cinders  and  foundry  ashes,  flccded, 
and  then  rolled  \^ith  a 10-tcn  roller  tc  give  the  foundation  a final  depth 
of  eight  inches.  Upon  this  the  ties  v.ere  placed  with  a uniforir  spacing  of 
tv.'o  feet  center  to  center.  Afuer  the  rails  v:ere  laic  concrete  Vias  filled 
in  betvfeen  the  ties  covering  the  bottcK  cf  the  rails.  The  space  between 
the  upper  flange  and.  the  base  on  the  inner  side  of  the  rails  veas  filled 
v.’ith  one  and  a half  inches  of  1 : 2 cement  mortar.  Cn  the  concrete  there 
was  placed  a one  and  a half  inch  sand  cushion.  This  cushion  was  crowned 
at  the  center  so  that  when  the  bricks  were  placed  cn  it  the  upper  surface 
of  those  in  the  middle  cf  the  track  will  be  at  the  same  height  as  the  top 
of  the  rail,  and  the  upper  surface  of  those  next  to  the  rail  will  just  fit 
under  the  rail  lip.  The  preceding  description  of  the  paving  between  the 
rails  applies  to  both  tracks.  Between  tracks  the  bricks  were  laid  flush 
with  the  top  of  the  rails  at  the  tracks,  and  have  a one  half  inch  crown  at 
the  middle. 

'Iyp6  Tram-Head  Girder  Rails  cn  teeden  Ties  in  kacadarc. 

Ihis  is  for  highways  or  macadaiiiized  roads.  A trench  nine  feet 
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wide  was  excavated  to  sub-grade  and  the  bcttoK  well  rolled.  In  this 
trench  was  placed  a six  inch  layer  of  slag  covered  with  limestone  screen- 
ings, cinders,  and  foundry  ashes.  This  was  puddled  and  rolled,  as  in  type 
4 to  a thickness  of  eight  inches.  After  the  ties,  spaced  two  feet  center 
to  center,  were  laid,  the  rails  were  placed  and  slag  was  filled  in  to  a 
depth  of  4-7/8  inches  leaving  roon:  for  a four  inch  course  of  2-1/2  inch 
liiTiCstone  as  a foundation  for  the  paving  proper.  The  paving  has  a four 
inch  base  of  3 inch  granite  and  a one  half  inch  surface  coat  of  one-half 
inch  granite  screenings.  Between  rails  the  top  of  the  rr.acadair.  is  level 
with  the  head  of  the  rails,  and  at  the  rails  has  a one-half  inch  crown  in 
the  middle.  There  is  one  main  objection  to  types  4 and  5,  that  is,  they 
give  an  irregular  transverse  profile  to  the  street  surface. 

TRACK  RECCKSTRUCT I CK . 

The  reconstruction  of  tracks  in  the  business  district  involved 
several  problems,  such  as  taking  care  of  traffic,  transporting  of  freight 
and  passengers,  and  diverting  traffic  frcm  the  usual  route  as  little  as 
possible.  Cn  account  of  the  narrow  streets,  such  problems  were  very  dif- 
ficult. In  most  cases  the  track  cn  one  side  of  the  street  would  be  re- 
constructed, while  the  track  on  the  other  side  was  left  open  to  traffic. 

In  other  cases  both  sides  of  the  street  for  from  four  to  five  blocks  were 
partially  closed  until  the  work  was  cciirpleted.  The  latter  was  especially 
true  for  narrow  streets.  Teamsters  wishing  to  drive  along  the  street  were 
allowed  to  do  sc  at  their  own  risk.  This  was  only  true  in  special  cases, 
however,  as  there  were  policemen,  rf.ounted  and  on  foot,  stationed  at  the 
most  important  places  where  the  track  was  under  reccnstruct ion,  to  pre- 
vent this,  es|:ecially  in  the  business  district. 
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Reecrstruction  in  the  \Tider  streets  ivss;  net  so  difficult  although 
the  diverting  of  traffic  v;as  just  as  Kuch  of  a problerr  as  in  the  fcriier 
case.  .In  either  ease  a ^^sn  was  stationed  at  the  beginning  and  end  of  the 
piece  of  track  under  reconstruction  to  warn  drivers.  At  night  red  lights 
were  placed  every  fifty  feet  to  irark  that  part  of  the  street  which  was 
closed. 

Temporary  Track  Construction. 

A temporary  track  was  laid  cn  one  side  of  the  street  for  a dis- 
tance of  four. or  five  blocks,  being  connected  at  each  street  intersection 
to  the  nearest  permanent  track  by  portable  turnouts.  Ccnsecuently,  the 
street  cars  followed  their  usual  routes,  and  the  regular  schedule  showed 
no  variation.  In  fact,  the  cars  made  better  time  cn  the  temporary  track 
than  on  the  permanent  one  because  there  was  no  interference  with  traffic 
except  at  street  intersections. 

The  temporary  track  was  built  with  7C-lb.  "T"  rails  spiked  to  ties 
laid  about  two  feet  apart.  Flanks  were  placed  longitudinally  under  the 
ties  and  shiras  were  driven  under  to  bring  the  tops  of  the  ties  to  the  same 
level.  Heavy  cars  travelling  along  this  track  caused  the  shims  tc  move 
and  creep.  Therefore,  a gang  of  men  was  kept  busy  ell  the  time  tightening 
and  replacing  the  shims.  At  street  crossings  planks  were  nailed  together 
parallel  tc  the  rails  at  the  center  line  of  the  lateral  streets, and  at  the 
center  line  of  the  side  walks,  tc  provide  satisfactory  crossings  from  one 
side  of  the  street  tc  the  other  and  make  entrance  and  exit  tc  cars  safe 
and  convenient,  “specially  those  cars  running  cn  the  temporary  track. 

The  track  was  '“laced  as  close  tc  the  curb  as  practicable,  in  many 
cases  too  close  for  safety,  host  of  the  reconstruction  was  done  in  the 
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suinraer  tirce  vihem  open  cars  were  used.  These,  as  everyone  who  has  been  in 
Chica.go  kno^v,  are  crovcded  to  overflovdng  during  the  rush  hours.  In  cer- 
tain parts  cf  the  city  the  telephone  and  trolley  poles  ere  placed_very 
near  the  gutter  and  Ken  standing  on  the  running  board  of  an  open  ear,  if 
they  v;ere  not  careful,  v:ere  likely  to  strike  the  poles.  Several  serious 
accidents  occured  in  this  nanner. 

The  teKporary  track  v;as  laid  on  that  side  of  the  street  v;hich  best 
provided  for  the  traffic.  It  was  placed  on  the  east  side  of  a north  and 
south  street  if  the  northbound  track  was  being  reconstructed,  then  the 
northbound  track  v;as  cgir.pletec.  the  southbcund  traffic  was  diverted  to  that 
portion  of  the  track  just  completed  by  ireans  of  portable  turnouts;  and 
then  the  west  or  southbound  track  v;as  rebuilt.  As  scon  as  this  was  ccir- 
pleted  the  temporary  track  was  taken  up  and  laid  ahead,  and  reconstruction 
was  then  coKKenced  on  the  next  section  of  four  or  five  blocks.  The  tiirie 
required  to  finish  this  amount  was  two  weeks,  about  one  week  being  re- 
quired for  each  track.  The  reconstructicn  proceeded  at  the  rate  of  about 
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one  half  a irile  of  track  a week.  During  the  reconstruct  ion,  as  K.ay  be  sup- 
posed, it  was  found  necessary  to  transfer  all  sorts  of  loads  to  and  froir 
buildings.  In  rcany  cases  the  loads  had  to  be  conveyed  to  the  nearest  side 
street  and  ivom  there  t'ransported  to  their  destination.  Although  this  was 
inconvenient  for  aany  business  houses,  Kost  cf  the  owners  were  willing  to 
put  up  with  such  inconveniences  for  a short  tirre,  in  return  for  which  they 
knew  they  would  receive  a great  benefit.  A greater  part  of  the  inconven- 
ience tc  the  public  was  alsc  cciiipensated  fcr  by  the  fact  that  the  street 
car  routes  were  unaltered. 

Before  ccKKencing  excavation,  the  railway  ccKpanies  had  tc  provide 
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for  the  dumping  of  all  excavated  material  because  very  little  of  it  v,’8.s  to 
be  put  back.  It  v:as  just  about  this  time  that  the  Park  Commissioners  de- 
cided on  enlarging  Lincoln  Park.  Therefore,  part  of  the  dirt  excavated 
from  the  tracks  on  the  north  side  near  the  lake  ^vas  dumped  on  the  new  park 
site.  This  formed  a very  convenient  dumping  ground  for  the  material  exca- 
vated from  these  tracks.  For  those  tracks,  however,  which  were  a consider- 
able distance  from  the  park  other  dumps  were  necessary.  One  man  was  em- 
ployed to  go  around  daily  looking  up  ground  upon  which  to  dump  the  excava- 
ted material.  As  the  construction  gangs  moved  from  place  oo  place  this  man 
vvould  notify  the  foreman  of  the  gangs  where  the  nearest  dump  was  located. 

After  laying  the  "temporary  track  the  pavement  of  the  track  which 
was  being  reconstructed  was  loosened  and  thrown  to  the  side  between  the 
track  and  the  curb.  The  pavement  of  some  of  the  tracks  was  composed  of 
brick.  In  that  ease  the  brick  were  piled  up  in  rows  four  or  five  feet  high 
and  about  three  feet  wide  along  the  edge  of  the  sidewallu  If  the  pavement 
was  rfacadam,  asphalt,  or  cobbles  a dump  wagon  was  driven  as  close  to  the 
exc.  y/atlon  as  possible  and  the  loosened  material  leaded  and  hauled  away  to 
a dump. 

Removing  Old  Track. 

.As  seen  as  the  pavement  between  the  rails  was  removed  two  screw- 
jacks  were  placed  under  the  old  rails  about  fifty  feet  apart  and.  the  track 
raised  about  a foot  off  the  ground.  The  ties  were  then  knocked  off,  and 
the  rail  joints  sawed.  Ey  means  of  a snatch  team  the  old  rails  were  pulled 
to  the  side  of  the  street  or  up  the  nearest  alley.  A contracter  agreed  to 
buy  the  old  iron  and  steel  and  take  it  away.  During’  the  first  part  of  the 
reconstruction  the  contractor  hauled  away  the  old  rails  that  had  been 
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placed  in  the  alleys.  Later,  hovcever,  the  railivay  ccir, paries  built  large 

to 

electric  locoaotives  and  construction  cars  v;hich  v.ere  usedAtake  auay  the 
old  rails  and  bring  in  the  nev;.  At  this  stage,  too,  the  old  paving  mater- 
ial Y»as  taken  to  the  yards  on  the  work-cars,  especially  if  that  paving 
was  granite  blocks  cr  brick.  In  most  cases  the  bricks  were  inspected  by 
the  laborers  before  throwing  therfi  into  the  ear,  only  the  good  ones  being 
reserved. 

As  soon  as  the  rails  were  gotten  out  of  the  way  the  laborers  were 
set  to  work  removing  the  ties.  It  took  two  iren  to  handle  a tie.  During 
the  early  reconstruction  the  men  piled,  the  ties  on  low  flat-cars  hauled  by 
a small  electric  motor  car,  but  after  the  work-cars  were  built  the  ties 
were  piled  on  them.  The  ears  would  go  to  the  yards,  deposit  the  old  ties, 
and  carry  a load  of  new  ones  back.  The  work-car,  in  getting  to  the  site 
where  the  work  was  going  on  had  to  travel  the  same  track  that  the  passenger 
cars  were  using.  Dany  times  a work-ear  was  being  loaded  when  a passenger 
car  came  along.  This  latter  car  would  then  have  to  wait  until  the  con- 
struction ear  ran  back  to  a place  tc  turn  out  at  the  intersection  of  the 
temporary  and  main  tracks.  As  a general  rule,  if  the  work-ear  was  very 
nearly  loaded  the  passenger  ear  was  held  until  the  leading  was  ccmpleted. 
This  was  only  true  in  the  day  tim;e  and  at  night  when  the  rush  heur  crowd 
was  not'  travelling. 

E>rcavaticn. 

.After  the  eld  lines  were  displaced  the  track  bed  was  plowed  in  or- 
der to  break  up  the  surface  soil  and  make  digging  easy.  As  the  plow  worked 
ahead  the  dump  wagons  were  driven  into  the  plowed  track  and  loaded  by  hand 
labor.  iVhen  these  wagons  were  loaded,  a snatch  team  was  used  tc  help  pull 


: 


S', 


\ 


f 

■t'i 


I 


]k- 


(22) 

the  load  out  for  a short  distance.  The  snatch  team  v:as  then  brought  back, 
ready  to  help  the  ne3<t  load.  There  were  generally  enough  tearcs  and  wagons, 
about  twenty-five  to  the  block,  to  take  care  of  the  work  ir,ost  economically. 
The  wagons  were  spaced  so  that  four  or  si?:  men  could  work  between  the  back 
of  a wagon  and  the  horses  of  the  ne>:t  in  line.  the  excavating  proceed- 
ed, forming  a trench,  an  incline  was  built  at  both  ends.  The  width  of  the 
trench  was  about  nine  feet,  and  excavated  from  the  center  line  between 
tracks,  and  was  20  tc  24  inches  deep.  In  the  middle  of  each  track  a nar- 
rower trench  was  dug  for  electrical  conduits.  These  conduits  were  made  of 
vitrified,  clay  and  laid  in  and  covered  with  concrete  sc  that  the  top  of  the 
concrete  was  two  feet  below  sub-grade.  The  narrower  trench  was  then  back 
filled  and  rolled  tc  sub-grade  elevation. 

Foundation. 

Concrete.-  The  concrete  for  the  icundaticn  and  also  for  the  fill- 
ing over  the  broken  stone  foundation  is  a 1 : 2 : 6 mixture  of  portland 
cement,  sharp  sand, and.  1-inch  clean  screened  stone.  The  concrete  filling 
covers  the  ties  and  the  base  of  the  rail  tc  within  six  and  a hamif  inches 
of  the  top  of  the  rail.  This  is  then  sprinkled  with  a thin  layer  of  sand 
and  dry  cement  tc  give  an  even  surface.  For  rail  renewals  the  concrete 
filling  will  have  tc  be  chopped  out  around  the  base 'of  the  rails,  and  be 
refilled,  after  laying  the  new  rails. 

As  stated  under  type  2,  a concrete  foundation  was  used  where  it 
was  permissable  to  keep  the  street  closed  until  the  concrete  had  set  pro- 
perly. The  ties  were  placed  upon  'the  sub-grade,  and  the  rails  screw-spiked 
tc  them  tc  proper  line  and  gage.  The  rails  tc  which  the  ties  were  screw- 
spiked,  were  raised  with  screw-jacks  and  blocking  placed  under  the  ties  to 
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bring  the  top  of  the  rails  to  the  correct  grade.  The  concrete  mixer  would 
then  run  up  on  the  blocked  track  and  fill  in  -below  and  over  the  ties  with 
concrete.  In  some  cases  hand-mixing  was  used,  k large  iron  mixing  pan 
was  placed  on  the  rails  after  they  were  blocked  up  to  grade  and  the  con- 
crete mixed  on  it  by  men  using  hoes.  The  greater  part  of  the  m.ixing,  how- 
ever, was  done  by  automatic  mixers.  These  were  of  several  types.  In  the 
narrow  streets,  the  cylindrical  revolving  mixer  was  used  which  discharged 
the  concrete  at  the  rear  end.  Per  ether  streete,  where  one  track  was  un- 
der reconstruction  and  one' half  cf  the  street  was  closed,  mixers  were  used 
which  discharged  the  concrete  at  the  side.  These  mixers  necessitated  the 
use  cf  wheel-barrows  to  deposit  the  concrete  in  place.  Another  form  used 
was  the  trough  mixer  which  deposited  the  ccncrete  directly  in  place.  Ihe 
broken  stc'ne,  sand,  and  cement  were  piled  in  a ridge  longitudinally  along 
the  track  sc  that  the  laborers  could  easily  throw  it  into  the  trough.  Ihe 
endless  chain,  which  was  placed  in  the  trough,  carried  the  material  tc  the 
revolving  paddles,  where  water  was  added,  and  where  it  was  thcrcughly 
mixed.  The  concrete  came  cut  upon  a swivel  chute,  which  a laborer  manipu- 
lated. The  blocking  directly  behind  the  mixer  and  in  front  cf  the  deli\/- 
ery  chute  was  removed  es  the  mixer  moved  ferward. 

Broken  Stone.-'  khere  concrete  was  not  advisable  for  instance  in 
the  business  districts,  broken  stone  was  used  for  a foundation.  The  brehr- 
en  stone  for  the  foundation  course,  is  specified  to  be  "hard  and  durable", 
screened, and  free  frem  dirt,  and  cf  1-1/2  inch  size,  ffter  rolling  the 
sub-grade,  broken  stone  was  hauled  into  the  trench  and  dumped.  This  was 
leveled  off  tc  the  required,  height.  Inspectors  and  foremen  watched  this 
part  cf  the  work  closely.  The  ties  were  placed,  cn  the  leveled  stone  and 
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spaced  as  in  type  5.  Every  fifteenth  tie  was  provided  with  a tie  plate 
nailed  in  place  to  fi:?  the  proper  pcsiticn  of  the  rail.  The  rails  were 
then  laid  on  the  ties,  the  ends  of  the  ties  linf",  and  the  track  brought 
to  proper  gage  and  alignment.  This  was  done  by  the  foreman  or  a.  laborer 
who  had  become  very  proficient.  Tie-rods  were  then  fastened  between  the 
rails  to  maintain  the  gage.  Tie-plates  were  now  placed  upon  all  rails  not 
already  provided  with  them  and  the  holes  for  the  screw-spikes  bored  by  e- 
lectric  augers.  The  screw-spikes  were  then  screwed  tightly  into  place  by 
electrical  socket-  wrenches,  k temporary  rail  joint  consisting  of  a two 
bolt  splice  bar  was  used.  The  broken  stone  was  tamped  throughly  under  the 
ties,  and  concrete  deposit ed^ covering  the  ties  and  the  base  of  the  rails. 

There  seem;s  to  be  no  difference  in  the  riding  of  cars  upon  broken 
stone  foundation  and  upon  the  concrete  foundation. 

Laying  Track. 

Rail.-  The  greater  part  of  the  rail  used  was  a 129  lb.  rail  9 
inches  in  height.  It  has  a bottom:  flange  6 inches  wide,  and  3/4  inches 
thick  at  the  web.  The  groove  for  the  wheel  flange  is  1-1/4  inches  deep 
measured  from  the  rail-head.  The  upper  surface  of  the  lip  of  the  rail 
•makes  an  angle  of  47^-3'C'  with  the  vertical,  which  allows  self-cleaning  of 
the  groove  the  flange  of  the  wheel  forcing  cut  all  dirt  that  accum;ulates. 
The  lip  is  1/4  cf  an  inch  lower  than  the  top  of  the  rail.  To  enable  vehi- 
cles to  cross  the  rails  easily  the  cuter  edge  cf  the  rail -head  is  beveled. 


3/4  inches,  (see  Pig. 7).  The  rails  fcr  curves  are  of  the  same  type  except 
that  the  lip  cf  the  rail  is  much  heavier,  (see  Pig. 2)  forming  the  guard. 

Kost  cf  the  rails  are  made  cf  Bessemer  steel,  although  the  speci- 
fications allow  open-hearth  steel  also.  The  standard  lengths  are  5^  feet 
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and  58  feet  with  20  per  cent  cf  the  shorter  lengths  not  less  than  55  feet. 

Rail  Joints.-  The  rail  joints  are  suspended  and  opposite.  The 
temporary  splice  bars  are  16  inches  long.  All  joints  are  electrically 
welded  by  the  Loraine  Steel  Company  which  controls  all  the  patents  for 
such  welding  apparatus.  This  apparatus  consists  cf  three  cars.  The  first 
of  these  is  a car  which  cleans  the  surface  cf  both  rails  at  the  joint  and 
stamps  the  number  cf  the  joint.  The  nej:t  two  cars  contain  the  welding 
outfit.  One  of  these  is  provided  with  a hydraulic  press  for  clamping  the 
weld-bars,  one  bar  on  each  side  cf  the  joint,  clamped  in  place.  The  third 
car  takes  5CC  volts  direct  current  from  the  trolley  wire  and  changes  it 
into  500  volts  alternating  current.  This  current  then  passes  into  a trans- 
fcrm-er  which  delivers  5 volts  at  50,000  amperes  to  the  welding  contact 
jaws.  In  making  the  joint  the  rails  are  butted  against  each  other.  V.’elds 
are  made  at  the  ends  and  at  the  middle  cf  the  bars.  The  rails  themselves 
are  not  welded.  The  middle  weld,  is  m,ade  first.  It  was  decided  that  this 
was  best,  because  the  heating  cf  the  weld-bars  prcduced  elongation,  at 
which  stage  the  ends  beccme  welded,  producing  a tensile  stress  in  the  joint 
when  cooled.  A ccmpcsiticn  fluj;  is  used  in  welding.  The  temperature  at- 
tained is  25.00",  and  it  takes  fifteen  minutes  to  make  the  three- welds, 

When  cooling, the  bars  will  tend  to  pull  the  rails  together.  If  there  is 
any  opening  left  between  the  rails  it  is  filled  by  driving  a steel 

wedge,  which  is  ground  off  to  the  level  cf  the  railhead.  Since  the  rails 
are  embedded  in  the  pavement,*  with  only  the  top  of  the  head  exposed  to 
the  air,  they  are  considered  a.s  being  subject  to  only  inappreciable  tem- 
perature changes.  The  joints  being  made  as  described  have  averaged  less 
than  five  per  cent  for  breakage  and  have  proved  a smooth  and  e>:cellent 
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joint.  In  fact,  one  riding  in  a street-car  cannot  notice  the  joints, 
v.-hereas  under  the  old  conditions  each  joint  vias  very  noticeable. 

Ties.-  Steel  ties  are  in  the  e^rperiirental  stage  sc  nothing  can 
be  said  about  their  merit. 

The  wooden  ties  are  6 by  E inches  7 feet  long.  They  are  treated 
by  the  burnetizing  method,  although  the  specifications  allow  crecscting. 
The  specifications  call  for  1/2  pound  of  .zinc  chloride  per  cubic  foot  of 
tie. 

Tie-Flates.-  Steel  tie-plates  are  used  on  every  tie.  These  are  7- 
1/2  by  9-1/2  inches  with  a shoulder  to  fit  over  the  base  of  the  rail  and 
help  hold  it  in  proper  line,  lech  tie-plate  is  held  to  the  tie  indepen- 
dent of  the  rail  fastenings  by  fetter  drive-screws  (see  Fig. 9).  The  spike 
holes  are  made  U-shaped  sc  as  to  permit  the  use  of  either  screw  or  drive 
spikes.  Tvhere  "T"  girder  rails  are  used,  every  ether  tie  has  the  regular- 
shoulder  tie-plate  and  a brace  tie-plate  which  holds  the  head. 

Spikes  and  Tie-bars.-  The  standard  fastenings  are  steel  screw 
spikes  1/2  .inch  in  diameter  in  the  shank  and  having,  a 2-1/16  inch  mushrocn 
head.  These  spikes  have  a 1/&  inch  V-shaped  thread  of  1/2  inch  pitch.  The 
length  of  the  spike  below  the  head  is  5-1/b  inches.  The  drive  spikes  are 
9/16  of  an  inch  souare  and  are  5-1/2  inches  long  below  the  head.  There 
are  two  drive  spikes  in  each  tie-plate  (see  Fig.£).  To  keep  the  rails  to 
gage  and  from  tilting,  tie-reds  are  placed,  between  them,  at  intervals  of 
six  feet,  except  at  rail  joints  where  the  interval  is  four  feet.  The. tie- 
rods  are  2 by  5/16  inch  flat  bars 'with  one  inch  round  round  threaded  ends. 
These  threaded  ends  pass  through  1-1/4  inch  holes  in  the  rail  web  and  are 
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Svcitches  and  Frogs.-  At  every  point  v,'here  there  is  s doubel  treck 
connection  between  trscks  running  et  right  angles  to  esch  other  the  outside 
track  has  an  8C  foot  radius  end  the  inside  one  has  a 16C  foot  radius  as 
shown  in  Fig. 12.  The  turnout  for  such  connecting  tracks  has  a tongue  and 
mate.  The  length  of  the  switch  tongue  fcr  the  inside  track  is  7 feet  d^-3/4 
inches  and  fcr  the  outside  track  5 feet  2 inches,  while  the  total  length 
of  each  is  14  feet  6 inches  and  li  feet  6 inches  respectively.  Ir.  the 
business  district  the  switch  tongue  is  moved  by  hand  either  by  a switchman 
or  by  the  motcrman  using  an  ircn  rod,  while  in  other  parts  of  the  city  they 
are  operated  electrically  through  the  controller  handled  by  the  motcrman 
when  the  car  gets  within  3’G  feet  of  the  sv;itch. 

The  switches  and  frogs  are  rrade  of  manganese  steel  to  lessen  the 
wear  and  co'nsecuent  number  of  renewals.  The  first  of  these  used  were  made 
too  hard  so  that  the  corners  chipped  off  and  in  a short  time  left  a very 
rough  crossing.  This  was  remedied  by  making  them  of  softer  manganese  steel. 

Paving. 

Beccnstructicn. - The  street  railway  companies  have  agreed  to  pave  £ 
feet  of  street  fcr  single  track  and  16  feet  fcr  double  track.  A 1-1/2  inch 
sand  cushion  is  spread  evenly  over  the  concrete  base.  Granite  blocks,  five 
inches  deep,  which  constitute  most  cf  the  paving  between  tracks^ are  laid  cn 
the  sand  cushion  between  the  tie-rods.  In  seme  eases  square  weeden  blocks 
are  used.  These  are  four  inches  deep  and  require  a thicker  concrete  base  tc 
bring  the  surface  up  tc  the  proper  grade.  The  blocks  are  laid  level  with 
the  lip  cf  the  rail  and  crowned  1/2  inch  in  the  middle  of  the  track.  They 
are  laid  level  with  the  head  cf  the  rail  and  crowned  1/2  inch  between 
tracks.  In  scm,e  cases  brick,  macadam',  and  asphalt  paving  has  been  used.  The 
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first  reconstruction  vcork  v.es  done  using  9 feet  £-1/2  inches  center  to 
center  of  tracks.  The  neiv  care  have  an  cver-all  vdoth  of  9 feet,  conse- 
Guently  the  clearance  betv.een  the  cars  on  tangent  vres  only  £-1/2  inches. 
After  several  people  had  been  severely  injured  by  getting  jarr.iied  betv.een 
the  cars,  the  city  decided  that  this  clearance  v.as  tco  snail.  The  Beard  of 
Supervising  Engineers  took  up  the  natter  and  decided  to  increase  the  clear- 
ance to  14  ,inche-s_yr£aking  the  distance  center  to  center  of  tracks  1C  feet  2 
inches,  T'hd  v:ork  already  ccnrleted  rith  9 feet  £-1/2  inch  centers  v.as  al- 
lovfed  to  reEoin, 

Graces,-  Chicago's  old  street  elevation  v;as  14  feet  above  catun:, 
vjhich  v^as  the  v;ater  level  of  the  Chicage  Fdver  when  the  streets  v.ere  laic 
out.  The  streets  have  settled  considerably.  This  settlerent  v.as  never 
iiieasurec  but  the  elevation  of  the  reconstructed  tracks,  which  was  13-7 
feet  above  catur;  £ to  12  inches  above  the  existing  street  level.  The 
large  'F-A-l'-E',  (pay  as  you  enter)  cars  new  used  in  Chicage  are  49  feet  long 
by  9 feet  vdde.  These  ears  need  considerable  clearance  in  going  srounc  a 
curve,  and  this  brcug;ht  up  a difficult  prcblerr.  in  designing  curves  at  in- 
tersections (see  Fig,  12).  In  scire  places  four  double  track  curves,  called 
a "grand  union"  were  necessary.  In  nearly  all  cases  where  there  are  rurves 
at  street  intersections  the  use  of  the  cars  has  necessitated  that  the 
curves  be  laid  very  close  to  the  sidewalk.  For  this  reasen,  in  rrany  cases, 
the  curb  and  sidewalk  corners  have  been  cut  away.  This  provides  no  gutter, 
therefore,  the  runicipal  authcrities  have  undertaken  to  reconstruct  the 
sidewalks  to  the  established  grade. 
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COK'CLUSICK. 

The  track  reconEtructior  has  been  the  irain  part  of  the  plan  for 
the  nev;  street  railway  systeir.  Besides  this,  considerable  electrical  work 
has  been  done,  such  as  renewing  poles  end  wires.  Several  of  the  street- 
car lines  have  been  extended  which  required  new  track  and  trolley  wires. 

The  old  horse-barns  and  car-barns  have  been  tern  down  and  replaced  by  licd- 
ern  barns. 

The  reconstruction  at  the  present  time  (hay  15'11)  is  practically 
finished.  That  which  is  ccrapleted  has  preved  a great  success.  The  new  ?- 
A-Y-E^  cars  have  done  sway  with  some  of  the  crewding,  especially  that  which 
was  so  annoying  to  passengers,— the  entering  of  the  conductor  into  the 
crowded  ear  to  collect  fares.  The  ecnductcr  has  now  only  to  stand  behind 
a railing  on  the  back  platfcrn:  and  take  fares.  Khen  he  is  net  busy  ecllect 
ing  fares  he  assists  passengers  entering  and  leaving  the  ear.  The  Kctcriiian 
has  a stool  to  sit  on  whereas  he  fcrK-erly  had  to  stand.  Exit  frcir  the  ear 
is  generally  nade  through  a door  at  the  front  of  the  car  which  the  ir.ctcriran 
opens  at  the  passenger's  bidding,  and  the  ecnductcr  does  net  assist.  The 
advantage  sought  in  using  the  F-A-Y-E  cars  is  tc  keep  the  passengers  ir.cving 
fcrwerc.  Passengers  are  ecirfelled  tc  get  on  at  the  rear  end  while  ethers 
are  getting  off  at  the  front  cf  the  car,  thus  saving  tirce  and  confusion  as 
coffipered  with  the  old  way,  which  periiritted  the  passengers  tc  enter  end 
leave  at  either  end  cf  the  car. 

The  new  cars  have  very  nrach  better  seats,  better  heating  and  light- 
ing apparatus,  and.  are  kept  more  sanitary  than  the  old  ones.  Cn  sciie  lines 
the  ccEpanies  have  noticed  an  .increase  in  ricnthly  inccire  cf  over  twenty- 
five  per  cent,  due  tc  the  F-/.-Y-E  systerr  cf  handling  fares.  The  new  syster; 
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3£  8 whole  .is  a great  .iicprcvenient  over  the  old  ones,  and  one  of  which  the 
city  .is  proud. 
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